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ABSTRACT : 

PROBLEM TO BE SOLVED: To produce a new metal binuclear 
complex usable as. an 

optical electronic material such as a light emitting diode ] 
reacting a 

specific binuclear complex with hydroxyphenylbenzimidazole , 
etc . 

SOLUTION: This metal binuclear complex is represented by 
formula I [M (II) is 

a group II A element or II B element of the Periodic Table; 
is a counter 

anion of a halogen, an alkoxy or a thiol; R<SP>1</SP> to 
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R<SP>8</SP> are each 

H, a halogen, OH, nitro, carboxyl , amino, amide, a 
substituted alkyl, etc.], 

e.g. 2- hydroxyphenylbenzimidazole zinc binuclear complex. 
The compound of 

formula I is obtained by reacting a metal salt of the formula 
M(II)X<SB>2</SB> ■ 

with the compound ,of formula II in an alcohol (e.g. ethanol) 
at about the 

boiling point of the alcohol. An organic luminous material 
having high 

electron transport property, various chromaticity such as 
blue emission, high 

luminance and high fluorescent is efficiently obtained by the 
method. An 

optical element such as an organic electroluminescent element 
radiating a light 

of various chromaticity in a high luminance is obtained by 
using the organic 
material . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the optical element which was 
located in a line and used this metal dinuclear complex for a metal dinuclear complex suitable as optical 
electronic material, such as a light emitting device, and its manufacture method, and the row in more 
detail about a new metal dinuclear complex and its manufacture method, and the optical element using 
this metal dinuclear complex. 
[0002] 

[Description of the Prior Art] The example using the oxine complex as a light emitting device using the 
organic photogene is a report (Appl.Phys.Lett., 51 (12), and 21 (SeptT987)). Since it was carried out, 
research which aimed at the application to the flat-panel display of all solid-state types etc. has been 
advanced. As a material for obtaining high luminous efficiency, various metal complexes, such as a zinc 
complex and an aluminum complex, are proposed by present. 

[0003] However, also in the organic EL element from which high brightness is obtained comparatively, 
in order brightness and a chromaticity are not enough and to obtain still more various luminescent color, 
development of a new organic photogene is desired. 

[0004] This invention persons acquired knowledge that the specific metal dinuclear complex which has 
a predetermined ligand may serve as an organic photogene which has the various high brightness, high 
fluorescence nature, and high electronic transportability of a chromaticity, as a result of advancing a 
series of examination wholeheartedly, in order to meet this request. The thing which applied as a 
Japanese-Patent- Application-No. No. 137307 [ seven to ] specification and which adopts hydroxy 
benzoxazole and a quinolinol as a ligand is the example. 
[0005] 

[Problem(s) to be Solved by the Invention] this invention is proposed in view of this technical 
background, and has further, much more high brightness, high fluorescence nature, various 
chromaticities, and high electronic transportability - it is offering a new organic material and its 
efficient manufacture method Moreover, another technical problem of this invention is offering the 
optical element which emits light in high brightness with various chromaticities by using the starting 
new organic material. 
[0006] 

[Means for Solving the Problem] this invention is proposed in order to attain the technical problem 
mentioned above. That is, the metal dinuclear complex of this invention is characterized by what is 
shown by the following general formula (1) or (2). 
[0007] 
[Formula 9] 
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R4 
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HN .N- 

xx 

n R7 



•M(ID — X 



(1) 



[0008] 

[Formula 10] 




M(ID — X 



(2) 



however, M (II) - the [ periodic-table ] - the [ 2 A group element . and ] - any one sort of metals of the 
2B group elements X any one sort of opposite anions of a halogen atom, an alkoxy group, a phenoxy 
machine, and the thiol groups Rl, R2, and R -- 3, R4, R5, R6, and R7 And R8 any one sort in the alkyl 
group independently replaced by a hydrogen atom, a halogen atom, a hydroxyl group, a nitro group, a 
carboxyl group, a carbonyl group, the amino group, the amide group, sulfonic groups and these atoms, 
or the basis, respectively, an aryl group, and complex aromatic series Is expressed 
[0009] Moreover, the manufacture method of the metal dinuclear complex of this invention is 
characterized by obtaining the metal dinuclear complex which the metal salt shown by the following 
general formula (3) and the compound shown by the following general formula (4) or (5) are made to 
react in alcohol, and is shown by the above-mentioned general formula (1) or (2). 
M(II)X2 (3) 



[0010] 

[Formula 11] 

R6 R5 



Rl 




(4) 



[0011] 

[Formula 12] 
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R6 



R5 



Ri 



R7 




R8 



OH 



R3 



R2 



(5) 



R4 



however, M (II) - the [ periodic-table ] -- the [ 2A group element and ] - any one sort of metals of the 
2B group elements X any one sort of opposite anions of a halogen atom, an alkoxy group, a phenoxy 
machine, and the thiol groups Rl, R2, and R -- 3, R4, R5, R6, and R7 And R8 any one sort in the alkyl 
group independently replaced by a hydrogen atom, a halogen atom, a hydroxyl group, a nitro group, a 
carboxyl group, a carbonyl group, the amino group, the amide group, sulfonic groups and these atoms, 
or the basis, respectively, an aryl group, and complex aromatic series is expressed 
[0012] As alcohol of a reaction solvent, it is desirable to use the lower alcohol of carbon numbers 1-12. 
Alcohol stabilizes the dinuclear complex of divalent metal and becomes possible [ obtaining the 
specified substance good ]. That is, a reaction solvent is chosen so that the amount of generation of the 
metal complex of the single nucleus as a by-product may serve as the minimum while it takes into 
consideration the solubility of a metal salt and a ligand. This alcohol can use a methanol, propanol 
(ISO), etc. besides the ethanol adopted in the below-mentioned example. As for the amount of the 
alcohol used as a reaction solvent, it is desirable that they are about 1 to 1000 times in a weight ratio to a 
reacting matter. Moreover, the boiling point grade of reaction temperature of the alcohol to be used is 
desirable. 

[0013] Moreover, in order to draw out a hydrogen atom from the compound shown in the general 
formula (4) mentioned above or (5), it is desirable to react by adding alkali into this alcohol. As this 
alkali, although aqueous ammonia is used suitably, as long as drawing of hydrogen is fully performed, 
you may use other alkali, such as a sodium carbonate, potassium carbonate, a sodium hydroxide, or a 
potassium hydroxide. 

[0014] Although the zinc chloride was adopted in the example mentioned later as a metal salt shown by 
the general formula (3), it is not limited to a chloride that what is necessary is just to choose from a 
viewpoint of the solubility to a solvent as an anion, moreover - as a metal - the [, such as Be, Mg, 
calcium, Sr, Ba, or Ra, / periodic-table ] - the [, such as 2A group element, and Zn Cd or Hg / periodic- 
table ] — 2B group element is desirable 

[0015] Next, the optical element of this invention is an optical element which has one side even if there 
are few luminous layers and electronic transporting beds either, and is characterized by at least one sort 
of metal dinuclear complexes shown by the general formula (1) mentioned above in one side even if 
there were few these luminous layers and electronic transporting beds either, or (2) containing, that is, 
independent in the metal dinuclear complex of this invention ~ or two or more sorts may be mixed or 
you may use combining other luminescent materia l In addition to these metal dinuclear complex, 
fluorescence coloring matter may contain further. Although not limited especially as this fluorescence 
coloring matter, DCM (4-dicyanomethylene-6-(p-dimethylaminostyryl)-2-methyl-4H-pyran) shown with 
a Quinacridone oTthe"following structure expression (6) as an example is illustrated. 



[00T&T 

[Formula 13] 
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C(CN> 





CH=CH-< X / ^N(CH 3 ) 2 ( 6 ) 



[0017] As one embodiment of the optical element of this invention, it is characterized by having the 
structure where the laminating of one side and the cathode was carried out to this order one by one even 
if there were few anode plates, hole transporting beds, and luminous layers and electronic transporting 
beds either on a substrate. The thickness of each class is a design matter determined in consideration of 
the operating voltage of an optical element, pressure-proofing, etc. Moreover, the formation method of 
each class can adopt a vacuum deposition method, the sputtering method, the LB (Langmuir-Brodget) 
method, or the organic molecular weight line epitaxy (MOMBE) method. In order to raise the stability 
of an optical element, you may cover a part or all of an element with the protective layer which consists 
of inorganic material, organic materials, or those charges of plywood. Moreover, in order to adjust a 
chromaticity, you may also incorporate a light filter. It is possible to apply suitable for an 
electroluminescence (EL) element as an optical element of this invention. In addition, it is also 
applicable to optical-communication equipment, a photoelectrical inverter, a photo conductor, image 
pck-up equipment, or a lighting system. 
[0018] 

[Embodiments of the Invention] Hereafter, this invention is explained in more detail, referring to a 
drawing. Drawing 1 is the outline cross section which applied the optical element of this invention to the 
organic EL element. This EL element forms the cathode 1 which consists of metals, such as the 
transparent anode plate 5 which consists of ITO (Indium Tin Oxide) as an example, the hole transporting 
bed 4, a luminous layer 3, the electronic transporting bed 2, and aluminum, one by one by the vacuum 
deposition method on the transparent substrates 6, such as glass, and it carries out patterning if needed. 
[0019] When this EL element impresses direct current voltage 7 between an anode plate 5 and cathode 
1 , the electron into which the hole poured in from the anode plate 5 was poured from cathode 1 through 
the hole transporting bed 4 reaches a luminous layer 3 through the electronic transporting bed 2, 
respectively. Consequently, in a luminous layer 3, the reunion of an electron/hole arises and the 
luminescence 8 of predetermined wavelength occurs from here. This luminescence 8 is observable from 
the transparent substrate 6 side. 

[0020] Although a luminous layer 3 is made to contain the metal dinuclear complex of this invention, a 
luminous layer 3 may be a layer which consists only of one sort or two or more sorts of metal dinuclear 
complexes substan tially , and may be a layer which added the fluorescence matter further to the metal 

.Complex ( Moreover, you may use together the anthracene which are the metal dinuclear 
complex of this invention, and other photogenes, naphthalene, a phenanthrene, a pyrene, a chrysene, a 
peryle ne, a bu tadiene, a coumarin, an acridine, or a stilbene. The electronic transporting bed 2 can also 
be made to contain the metal dinuclear complex of this invention, or the mixture of this and the 
fluorescence matter. 

[0021] Drawing 2 is the outline cross section of the example which applied the optical element of this 
invention to the organic EL element which has other structures. The optical element shown in drawing 2 
omits a luminous layer from the optical-element structure shown in above-mentioned drawing 1 , the 
luminescence 8 of predetermined wavelength occurs from the interface of the electronic transporting bed 
2 and the hole transporting bed 4, and other components are based on the optical element shown in 
drawing 1 . The metal dinuclear complex of this invention or the mixture which added the fluorescence 
matter further to this is contained in the electronic transporting bed 2. In addition, as a material of the 
hole transporting bed 4 in drawing 1 and drawing 2 , use of a porphyrin system compound, an amine 
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system ring group compound, etc. is possible, for example. Moreover, as cathode 1, aluminum, Mg, a 
aluminum-Mg alloy, an Mg-Ag alloy, an aluminum-Li alloy, or calcium can use the metal or alloy of a 
low work function. 

[0022] The example which applied the light emitting device of this invention to the actual organic EL 
element is shown in the outline perspective diagram of drawing 3 . The EL element of drawing 3 
arranges the layered product which consists of one side even if there are few hole transporting beds 4, 
and luminous layers 3 and the electronic transporting beds 2 either between cathode 1 and an anode 
plate 5. While carrying out patterning of both cathode 1 and the anode plate 5 to the shape of a stripe, 
they are made to intersect perpendicularly in the shape of a matrix mutually, they impress a signal level 
serially by the control circuits 9 and 10 with a built-in shift register, and they are constituted so that light 
may be emitted in the decussation position. Of course, the EL element of this composition can be used 
also as a picture reproducer as a display of a literal notation etc. Moreover, the stripe-like pattern of 
cathode 1 and anode plate 5 ** is arranged for every color of red (R), green (G), and blue (B), and it 
becomes possible to constitute multicolor or all full color solid-state type flat-panel displays. 
[0023] Hereafter, explanation is added in detail about the manufacture method of the metal dinuclear 
complex of this invention, adding the example of comparison suitably. 

The heating dissolution of 2.72g of example 1 zinc chlorides and the 2-hydroxyphenyl benzimidazole (it 
is hereafter written as Bi-OH) 6.8g was carried out in 50ml ethanol, and it flowed back for 10 minutes. 
10ml of aqueous ammonia was dropped at this system of reaction, and reflux was continued for 30 more 
minutes after the dropping end. It cooled radiationally to the room temperature after the reaction end, 
and the solid resultant was carried out the ** exception and collected. This resultant was washed one by 
one by pure water and ethanol, and the yellow solid-state was obtained. Vacuum sublimation refined this 
solid-state and 3.1g 2-hydroxyphenyl benzimidazole zinc dinuclear complex was obtained. 
[0024] Thus, the TOF mass spectrometry result (it measures by Vision 2000 made from Finnigan Mat) 
of obtained 2-hydroxyphenyl benzimidazole zinc dinuclear complex is shown in drawing 4 and drawing 
5 . Drawing 4 shows the measurement result in the range of molecular weight 0-2000. The molecular 
weight of the resultant refined from this result is 755, and is Zn2 3 (Bi-O). It turns out that it has 
structure. Moreover, chlorine was detected as an opposite anion. Drawing 5 is the enlarged view of a 
parent peak (M+) shown in drawing 4 , the mass pattern (755, 757, 759) corresponding to the abundance 
ratio of the zincky atomic weight 64, 66, 68, and 70 in case two zinc atoms exist in a molecule is 
obtained, and it is shown that it is a zinc dinuclear complex. 

[0025] Except having changed the example of comparison 1 reaction solvent into water from ethanol, 
when reacted according to the example 1, it is Zn (Bi-0)2. Only the zinc mononuclear complex was 
obtained and the parent peak which is equivalent to the dinuclear complex of molecular weight 755 also 
in a TOF mass spectrometry result was not obtained. 

[0026] Changed to the zinc chloride used in the example 2 example 1, and 1.9g of magnesium chlorides 
was used, and also it reacted based on the example 1, and 1.2g of magnesium dinuclear complexes 
equivalent to the structure expression of Mg2 3 (Bi-O) CI was obtained. 

[0027] The heating dissolution of 2.72g of example 3 zinc chlorides and the 2-hydroxyphenyl bends 
thiazole (it is hereafter written as Bt-OH) 6.8g was carried out in 50ml ethanol, and it flowed back for 10 
minutes. 10ml of aqueous ammonia was dropped at this system of reaction, and reflux was continued for 
30 more minutes after the dropping end. It cooled radiationally to the room temperature after the 
reaction end, and the solid resultant was carried out the ** exception and collected. This resultant was 
washed one by one by pure water and ethanol, and the yellow solid-state was obtained. Vacuum 
sublimation refined this solid-state and 2.5g 2-hydroxyphenyl bends thiazole zinc dinuclear complex 
was obtained. 

[0028] Thus, TOF mass spectrometry result of obtained 2-hydroxyphenyl bends thiazole zinc dinuclear 
complex (it measures by Vision 2000 made from Finnigan Mat) It is shown in drawing 6 and drawing 
7 . Drawing_6 shows the measurement result in the range of molecular weight 0-2000. The molecular 
weight of the resultant refined from this result is 806, and is Zn2 3 (Bt-O). It turns out that it has 
structure. Moreover, chlorine was detected as an opposite anion. Drawing 7 is the enlarged view of a 
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parent peak (M+) shown in drawing 6 , the mass pattern (806, 808, 810) corresponding to the abundance 
ratio of the zincky atomic weight 64, 66, 68, and 70 in case two zinc atoms exist in a molecule is 
obtained, and it is shown that it is a zinc dinuclear complex. 

[0029] Except having changed the example of comparison 2 reaction solvent into water from ethanol, 
when reacted according to the example 1, it is Zn (Bt-0)2. Only the zinc mononuclear complex was 
obtained and the parent peak which is equivalent to the dinuclear complex of molecular weight 806 also 
in a TOF mass spectrometry result was not obtained. 

[0030] Changed to the zinc chloride used in the example 4 example 3, and 1.9g of magnesium chlorides 
was used, and also it reacted based on the example 3, and l.lg of magnesium dinuclear complexes 
equivalent to the structure expression of Mg2 3 (Bt-O) CI was obtained. 

[0031] The following examples are examples which produced the optical element which showed the 
outline cross section to drawing 2 using the metal dinuclear complex obtained in the last example. 
On the example 5 substrate 6 which consists of glass formed in the front face, the anode plate 5 which 
consists of ITO carried out vacuum deposition of the hole transportation agent N which has the 
following structure expression (7), the N'-screw (3-methylphenyl) 1, the l'-biphenyl -4, and the 4'- 
diamine (TPD), and formed the hole transporting bed 4. 
[0032] 

[Formula 14] 




(7) 



Me Me 



[0033] Subsequently, similarly vacuum deposition of the zinc dinuclear complex Zn2 3 (Bi-O) CI 
compounded in the last example 1 on this hole transporting bed 4 was carried out, and the electronic 
transporting bed 2 which serves as a luminous layer was formed. Furthermore, the vacuum evaporationo 
of the aluminum was carried out as cathode 1, and patterning of each class was carried out if needed. 
The vacuum deposition conditions of each class were carried out as follows as an example. 
Evaporation rate : Hole transporting bed 0.2 - 0.4 nm/sec Electronic transporting bed 0.2 - 0.4 nm/sec 
Cathode 1.1-1.3 nm/sec Degree of vacuum : It is [0034] below 3x104 Pa. Thus, the direct current 
voltage of 18V was impressed to the produced organic EL element as an example, and the output 
intensity of a photomultiplier (photomultiplier tube) showed the emission spectrum intensity. This is 
shown in drawing 8 . The peak of an emission spectrum is in 455nm, and blue luminescence was 
obtained. 

[0035] Zinc dinuclear complex Zn2 3 compounded in the example 3 before an example 6 (Bt-O) It 
adopted as a material of the electronic transporting bed 2, and also the organic EL element was produced 
like the last example 5. The emission spectrum of the EL element of an example 6 is shown in drawing 
9 . The peak of an emission spectrum is in 465nm, and blue luminescence was obtained. 
[0036] It changed to zinc dinuclear complex Zn2 3 (Bi-O) CI compounded in the example 1 before the 
example 3 of comparison, and the organic EL element was produced according to the last example 5 the 
oxine complex which touched with the conventional technology, and except having specifically used 
tris-(8-hydroxyquinoline) aluminum. The emission spectrum of the EL element by the example 3 of 
comparison is shown in drawing 10 . The peak of emission spectrum intensity shifted to the long 
wavelength side from the EL element of examples 5 and 6, and was 523nm green luminescence. 
[0037] As mentioned above, although this invention was explained in detail, these examples are mere 
instantiation and this invention is not limited to these examples at all. For example, the kind of the kind 
of each substituent in a metal dinuclear complex, a metallic element, and counter ion etc. can be changed 
arbitrarily. By these molecular designs, the light emitting device which has various chromaticities and 
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brightness can be obtained. Moreover, various composition is possible for lamination, electrode 

composition, etc. of a light emitting device in addition to an example. 

[0038] 

[Effect of the Invention] According to the metal dinuclear complex and its manufacture method of this 
invention, the new organic luminescent material and its efficient manufacture method of high electronic 
transportability, various chromaticities, high brightness, and high fluorescence nature can be offered so 
that clearly from the above explanation. Moreover, the optical element of this invention can offer optical 
elements, such as an organic EL element which emits light in high brightness with various 
chromaticities, by using the starting new organic material. 



[Translation done.] 
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